Amendments to the Claims : 

This listing of claims replaces all prior versions and listings of claims in the application: 
Listing of Claims : 

Claim 1-23 (cancelled) 

Claim 24 (currently amended): A light beam deflector assembly adapted for use in a fiber 
optic switching module that includes: 

a first and a second group of collimator receptacles which are separated from each other at 
opposite ends of a free space optical path with each collimator receptacle being respectively 
adapted for receiving and fixing an end of an optical fiber; and 

lenses that are supported within the fiber optic switching module each juxtaposed with the 
end of one optical fiber fixable in the collimator receptacles, and disposed with respect to 
the end of that optical fiber so a beam of light emittable from the end passes through the lens 
to propagate as a quasi-collimated beam within the optical path from the lens toward the 
second or toward the first group of collimator receptacles: 

the light beam deflector assembly being positionable along the optical path between the 
groups of collimator receptacles so at least one quasi-collimated beam of light propagatable from at 
least one of the lenses impinges thereon, the light beam deflector assembly comprising: 

(a) a substrate (212); and 

(b) a plurality of reflective light beam deflectors that are fixed to a surface of said 
substrate (212) which respectively: 

i. are: 

(1) associated with one of the lenses: 



(2) positioned so the guasi-collimated beam of light propagat able from the 
associated lens impinges upon one of said light beam deflectors to be reflec ted there- 
from; and 

(3) energizable bv drive signals supplied to said substrate (212) for orienting the 
light beam deflectors fixed thereto so the quasi-collimated beam of light 
propagatable from the associated lens, that reflects off the one of said light beam 
deflectors, also reflects off another selected light beam deflector that is also: 

A. positionable along the optical path between the groups of collimator 
receptacles; 

B. energizable bv drive signals supplied to said fiber optic switching 
module; and 

C. associated with one of the lenses; 

whereby a pair of light beam deflectors, one light beam deflector of the pair included in the 
light beam deflector assembly, when selected and oriented bv drive signals supplied respectively 
thereto, establish an optical coupling by which a beam of light propagating through the optical path 
from the end of one optical fiber fixable in the collimator receptacle either of the first or of the 
second group is reflectable sequentially off the pair of energized light beam deflectors into a 
selected one of the optical fibers fixable at the second or at the first group of collimator receptacles; 

wherein the substrate (212) is formed from an electrically insulating material; 

wherein said substrate (212) has electrically conductive electrodes formed on the surface to 
which said light beam deflectors are fixed, and wherein the drive signals supplied to said substrate 
(212) generate an electrostatic force between said electrodes and said light beam deflector to 
energize orientation of said light beam deflectors fixed to said substrate (212); 

The light beam d e flector ass e mbly of claim 23 wherein areas on said electrodes of possible 
contact with said light beam deflectors are at least partially overcoated with electrically insulating 
material. 



Claim 25 (currently amended): A light beam deflector assembly adapted for us e in a fiber 
optic switching module that includes: 

a first and a second group of collimator receptacles which are separated from each other at 
opposite ends of a free space optical path with each collimator receptacle being respectively 
adapted for receiving and fixing an end of an optical fiber: and 

lenses that are supported within the fiber optic switching module each ju xtaposed with the 
end of one optical fiber fixable in the collimator receptacles, and disposed with respect to 
the end of that optical fiber so a beam of light emittable from the end passes through the lens 
to propagate as a quasi-collimated beam within the optical path from the lens toward the 
second or toward the first group of collimator receptacles: 

the light beam deflector assembly being positionable along the optical path between the 
groups of collimator receptacles so at least one quasi-collimated beam of light propagatable from at 
least one of the lenses impinges thereon, the light beam deflector assembly comprising: 

(a) a substrate (212); and 

(b) a plurality of reflective light beam deflectors that are fixed to a surface of said 
substrate (212) which respectively: 

i. are: 

(1) associated with one of the lenses: 

(2) positioned so the quasi-collimated beam of light propagatable from the 
associated lens impinges upon one of said light beam deflectors to be reflected there- 
from: and 

(3) energizable by drive signals supplied to said substrate (212) for orienting the 
light beam deflectors fixed thereto so the quasi-collimated beam of light 
propagatable from the associated lens, that reflects off the one of said light beam 
deflectors, also reflects off another selected light beam deflector that is also: 

A. positionable along the optical path between the groups of collimator 
receptacles: 



B. energizable bv drive signals supplied to said fiber o ptic switching 
module; and 

C. associated with one of the lenses; 

whereby a pair of light beam deflectors, one light beam deflector of the pair included in the 
light beam deflector assembly, when selected and oriented bv drive signals supplied respectively 
thereto, establish an optical coupling bv which a beam of light propagating through the optical path 
from the end of one optical fiber fixable in the collimator receptacle either of the first or of the 
second group is reflectable sequentially off the pair of energized light beam de flectors into a 
selected one of the optical fibers fixable at the second or at the first group of collimator receptacles; 

wherein the substrate (212) is formed from an electrically insulating material; 

wherein said substrate (212) has electrically conductive electrodes formed on the surface to 
which said light beam deflectors are fixed, and wherein the drive signals supplie d to said substrate 
(212) generate an electrostatic force between said electrodes and said light beam deflector to 
energize orientation of said light beam deflectors fixed to said substrate (212); 

Tho light beam defl e ctor ass e mbly of claim 23 wherein areas on said electrodes of possible 
contact with said light beam deflectors are pierced by holes. 

Claims 26-30 (cancelled)) 

Claim 31 (currently amended): A light beam deflector assembly adapted for use in a fiber 
optic switching module that includes: 

a first and a second group of collimator receptacles which are separated from each other at 
opposite ends of a free space optical path with each collimator receptacle being respectively 
adapted for receiving and fixing an end of an optical fiber"; and 

lenses that are supported within the fiber optic switching module each juxtaposed with the 
end of one optical fiber fixable in the collimator receptacles, and disposed with respect to 
the end of that optical fiber so a beam of light emittable from the end passes through the lens 
to propagate as a quasi-collimated beam within the optical path from the lens toward the 
second or toward the first group of collimator receptacles; 



the light beam deflector assembly being positionable along the optical path between the 
groups of collimator receptacles so at least one quasi-collimated beam of light propagatable from at 
least one of the lenses impinges thereon, the light beam deflector assembly comprising: 

(a) a substrate (21 2); and 

(b) a plurality of reflective light beam deflectors that are fixed to a surface of said 
substrate (212) which respectively: 

i. are: 

(1) associated with one of the lenses: 

(2) positioned so the quasi-collimated beam of light propagatable from the 
associated lens impinges upon one of said light beam deflectors to be reflected there- 
from: and 

(3) energizable by drive signals supplied to said substrate (212) for orienting the 
light beam deflectors fixed thereto so the quasi-collimated beam of light 
propagatable from the associated lens, that reflects off the one of said light beam 
deflectors, also reflects off another selected light beam deflector that is also: 

A. positionable along the optical path between the groups of collimator 
receptacles; 

B. energizable by drive signals supplied to said fiber optic switching 
module; and 

C. associated with one of the lenses; 

whereby a pair of light beam deflectors, one light beam deflector of the pair included in the 
light beam deflector assembly, when selected and oriented by drive signals supplied respectively 
thereto, establish an optical coupling by which a beam of light propagating through the optical path 
from the end of one optical fiber fixable in the collimator receptacle either of the first or of the 
second group is reflectable sequentially off the pair of energized light beam deflectors into a 
selected one of the optical fibers fixable at the second or at the first group of collimator receptacles; 

wherein the substrate (212) is formed from an electrically insulating material: 



wherein said light beam deflectors are organized as a group; 

Th e light b e am d e fl e ctor assembly of claim 26 wherein said substrate (212) is elongated, 
and wherein each light beam deflector fixed to said substrate (212) is supported by hinges for 
rotation about an axis that is oriented substantially perpendicular to a longitudinal axis of said 
elongated substrate (212). 

Claim 32 (currently amended): A light beam deflector assembly adapted for use in a fiber 
optic switching module that includes: 

a first and a second group of collimator receptacles which are separated from each other at 
opposite ends of a free space optical path with each collimator receptacle being respectively 
adapted for receiving and fixing an end of an optical fiber; and 

lenses that are supported within the fiber optic switching module each juxtaposed with the 
end of one optical fiber fixable in the collimator receptacles, and disposed with respect to 
the end of that optical fiber so a beam of light emittable from the end passes through the lens 
to propagate as a quasi-collimated beam within the optical path from the lens toward the 
second or toward the first group of collimator receptacles: 

the light beam deflector assembly being positionable along the optical path between the 
groups of collimator receptacles so at least one quasi-collimated beam of light propagatable from at 
least one of the lenses impinges thereon, the light beam deflector assembly comprising: 

(a) a substrate (212); and 

(b) a plurality of reflective light beam deflectors that are fixed to a surface of said 
substrate (212) which respectively: 

i. are: 

( 1 ) associated with one of the lenses: 

(2) positioned so the quasi-collimated beam of light propagatable from the 
associated lens impinges upon one of said light beam deflectors to be reflected there- 
from; and 



(3) energizable bv drive signals supplied to said substrate (212) for orienting the 
light beam deflectors fixed thereto so the quasi-collimated beam of light 
propagatable from the associated lens, that reflects off the one of said light beam 
deflectors, also reflects off another selected light beam deflector that is also: 

A. positionable along the optical path between the groups of collimator 
receptacles; 

B. energizable bv drive signals supplied to said fiber optic switching 
module; and 

C. associated with one of the lenses; 

whereby a pair of light beam deflectors, one light beam deflector of the pair included in the 
light beam deflector assembly, when selected and oriented by drive signals supplied respectively 
thereto, establish an optical coupling by which a beam of light propagating through the optical path 
from the end of one optical fiber fixable in the collimator receptacle either of the first or of the 
second group is reflectable sequentially off the pair of energized light beam deflectors into a 
selected one of the optical fibers fixable at the second or at the first group of collimator receptacles; 

wherein the substrate (212) is formed from an electrically insulating material; 

wherein said light beam deflectors are organized as a group; 

[The light beam deflector assembly of claim 26] wherein each light beam deflector fixed to 
said substrate (212) is supported by hinges for rotation about an axis that is oriented at an angle of 
approximately forty- five degrees (45 °) to an axis of the group of light beam deflectors. 

Claims 33-36 (cancelled) 

Claim 37 (currently amended): A light beam deflector assembly adapted for use in a fiber 
optic switching module that includes: 

a first and a second group of collimator receptacles which are separated from each other at 
opposite ends of a free space optical path with each collimator receptacle being respectively 
adapted for receiving and fixing an end of an optical fiber; and 



lenses that are supported within the fiber optic switching module each ju xtaposed with the 
end of one optical fiber fixable in the collimator receptacles, and dispos ed with respect to 
the end of that optical fiber so a beam of light emittable from the end passes through the lens 
to propagate as a quasi-collimated beam within the optical path from the lens toward the 
second or toward the first group of collimator receptacles; 

the light beam deflector assembly being positionable along the optical path between the 
groups of collimator receptacles so at least one quasi-collimated beam of light propagatable from at 
least one of the lenses impinges thereon, the light beam deflector assembly comprising: 

(a) a substrate (212): and 

(b) a plurality of reflective light beam deflectors that are fixed to a surface of said 
substrate (212) which respectively: 

i. are: 

( 1 ) associated with one of the lenses; 

(2) positioned so the quasi-collimated beam of light propagatable from the 
associated lens impinges upon one of said light beam deflectors to be reflected there- 
from; and 

(3) energizable by drive signals supplied to said substrate (212) for orienting the 
light beam deflectors fixed thereto so the .quasi-collimated beam of light 
propagatable from the associated lens, that reflects off the one of said light beam 
deflectors, also reflects off another selected light beam deflector that is also: 

A. positionable along the optical path between the groups of collimator 
receptacles; 

B. energizable by drive signals supplied to said fiber optic switching 
module; and 

C. associated with one of the lenses; 

whereby a pair of light beam deflectors, one light beam deflector of the pair included in the 
light beam deflector assembly, when selected and oriented by drive signals supplied respectively 



thereto, establish an optical coupling by which a beam o f light propagating through the optical path 
from the end of one optical fiber fixable in the collimator recep tacle either of the first or of the 
second group is reflectable sequentially off the pair of energized light beam deflecto rs into a 
selected one of the optical fibers fixable at the second or at the first group of collimator receptacl es; 

wherein the substrate (2\2) is formed from an electrically insul ating material; 

wherein the substrate (212) is fabricated from material selected from a group consisting of 
silicon, polvsilicon, Pvrex glass, aluminum oxide and aluminum nitride; 

wherein the substrate (212) has integrated circuits integrated th erein or thereon; 

Tho light beam dofloctor aosombly of claim 35 wherein the integrated circuits include 
amplifiers that receive s which indicate light beam deflector orientation. 

Claim 38 (previously added): The light beam deflector assembly of claim 37 wherein 
each light beam deflector fixed to said substrate (212) is supported for rotation by hinges which 
include at least one torsion sensor for sensing light beam deflector orientation, the torsion 
sensors of said light beam deflectors supplying the s to at least one amplifier included in the light 
beam deflector assembly. 

Claims 39-46 (cancelled) 

Claims 47 (currently amended): A light beam deflector assembly adapted for use in a fiber 
optic switching module that includes: 

a first and a second group of collimator receptacles which are separated from each other at 
opposite ends of a free space optical path with each collimator receptacle be ing respectively 
adapted for receiving and fixing an end of an optical fiber; and 

lenses that are supported within the fiber optic switching module each ju xtaposed with the 
end of one optical fiber fixable in the collimator receptacles, and dispos ed with respect to 
the end of that optical fiber so a beam of light emittable from the end passes through the lens 
to propagate as a quasi-collimated beam within the optical path from t he lens toward the 
second or toward the first group of collimator receptacles; 



the light beam deflector assembly being positionable along the o ptical path between the 
groups of collimator receptacles so at least one quasi-collimated beam of li ght propagatable from at 
least one of the lenses impinges thereon, the light beam deflector assem bly comprising: 

(a) a substrate (212); and 

(b) a plurality of reflective light beam deflectors that are fixed to a surface of said 
substrate (212) which respectively: 

i. are: 

( 1 ) associated with one of the lenses; 

(2) positioned so the quasi-collimated beam of light propa gatable from the 
associated lens impinges upon one of said light beam deflectors to be reflected there- 
from; and 

(3) energizable by drive signals supplied to said substrate (212) for orienting the 
light beam deflectors fixed thereto so the quasi-collimated beam of light 
propagatable from the associated lens, that reflects off the one of said light beam 
deflectors, also reflects off another selected light beam deflector that is also: 

A. positionable along the optical path between the groups of collimator 
receptacles; 

B. energizable by drive signals supplied to said fiber optic switching 
module; and 

C. associated with one of the lenses; 

whereby a pair of light beam deflectors, one light beam deflector of the pair included in the 
light beam deflector assembly, when selected and oriented by drive signals supplied respectively 
thereto, establish an optical coupling by which a beam of light propagating through the optical path 
from the end of one optical fiber fixable in the collimator receptacle either of the first or of the 
second group is reflectable sequentially off the pair of energized light beam deflectors into a 
selected one of the optical fibers fixable at the second or at the first group of collimator receptacles; 



wherein said light beam deflectors are monolithicallv fabricated from a single-crystal 
semiconductor layer of a silicon wafer (162). 

wherein light beam deflectors respectively include: 
an outer frame; 

first torsional hinges that project inwardly from the outer frame; 

an inner frame supported by the first torsional hinges for rotation about a first axis; 

second torsional hinges that project inwardly from the inner frame; and 

a central plate that is supported by the second torsional hinges for rotation about a 
second axis that is not oriented parallel to the first axis, and that has a reflective mirror 
surface formed thereon; 

The light b e am d e flector assembly of claim 46 wherein the central plate of light beam 
deflectors has a width that exceeds a height of the central plate measured perpendicular to the width 
thereof. 

Claim 48 (previously added): The light beam deflector assembly of claim 47 wherein the 
width of said light beam deflector equals approximately 1.4 times the height thereof. 

Claim 49 (currently amended): A light beam deflector assembly adapted for use in a fiber 
optic switching module that includes: 

a first and a second group of collimator receptacles which are separated from each other at 

opposite ends of a free space optical path with each collimator receptacle being respectively 

adapted for receiving and fixing an end of an optical fiber; and 

lenses that are supported within the fiber optic switching module each juxtaposed with the 
end of one optical fiber fixable in the collimator receptacles, and disposed with respect to 
the end of that optical fiber so a beam of light emittable from the end passes through the lens 
to propagate as a quasi-collimated beam within the optical path from the lens toward the 
second or toward the first group of collimator receptacles; 



the light beam deflector assembly being positionable along the optical path between the 
groups of collimator receptacles so at least one quasi-collimated beam of light pro pagatable from at 
least one of the lenses impinges thereon, the light beam deflector assembly comprising: 

( a) a substrate (212); and 

(b) a plurality of reflective light beam deflectors that are fixed to a surface of said 
substrate (212) which respectively: 

i. are: 

( 1) associated with one of the lenses; 

(2) positioned so the quasi-collimated beam of light propagatable from the 
associated lens impinges upon one of said light beam deflectors to be reflected there- 
from; and 

(3) energizable by drive signals supplied to said substrate (212) for orienting the 
light beam deflectors fixed thereto so the quasi-collimated beam of light 
propagatable from the associated lens, that reflects off the one of said light beam 
deflectors, also reflects off another selected light beam deflector that is also: 

A. positionable along the optical path between the groups of collimator 
receptacles; 

B. energizable by drive signals supplied to said fiber optic switching 
module; and 

C. associated with one of the lenses; 

whereby a pair of light beam deflectors, one light beam deflector of the pair included in the 
light beam deflector assembly, when selected and oriented by drive signals supplied respectively 
thereto, establish an optical coupling by which a beam of light propagating through the optical path 
from the end of one optical fiber fixable in the collimator receptacle either of the first or of the 
second group is reflectable sequentially off the pair of energized light beam deflectors into a 
selected one of the optical fibers fixable at the second or at the first group of collimator receptacles; 



wherein said light beam deflectors are monolithically fabricated from a single-crystal 
semiconductor layer of a silicon wafer (162); 

Tho light beam d e fl e ctor ass e mbly of claim 40 wherein the silicon wafer (162) includes a 
device layer (166) and a handle layer (168), and said light beam deflectors are formed in the device 
layer (166) of the silicon wafer (162). 

Claim 50 (previously added): The light beam deflector assembly of claim 49 wherein said 
light beam deflectors are fixed to the substrate (212) with the device layer (166) of the silicon 
wafer (162) disposed nearest to the substrate (212), , and the handle layer (168) disposed further 
from the substrate (212). 

Claim 51 (previously added): The light beam deflector assembly of claim 50 wherein the 
handle layer (168) surrounding each of the light beam deflectors is coated with an anti reflection 
layer to absorb stray light from the quasi-collimated beam of light impinging thereon. 

Claim 52 (previously added): The light beam deflector assembly of claim 49 wherein 
hinges which support said light beam deflector for rotation about an axis, that are also formed in 
the device layer (166) of the silicon wafer (162), are thinner than the device layer (166) of the 
silicon wafer (162). 

Claim 53 (previously added): The light beam deflector- assembly of claim 49 wherein a 
surface of said light beam deflector upon which the quasi-collimated beam of light does not 
directly impinge has a cavity formed therein which is surrounded by reinforcing rim. 

Claims 54 (cancelled) 

Claim 55 (currently amended): A light beam deflector assembly adapted for use in a fiber 
optic switching module that includes: 

a first and a second group of collimator receptacles which are separated from each other at 
opposite ends of a free space optical path with each collimator receptacle being respectively 
adapted for receiving and fixing an end of an optical fiber; and 

lenses that are supported within the fiber optic switching module each juxtaposed with the 
end of one optical fiber fixable in the collimator receptacles, and disposed with respect to 



the end of that optical fiber so a beam of light emittable from the end passes thro ugh the lens 
to propagate as a quasi-collimated beam within the optical path from th e lens toward the 
second or toward the first group of collimator receptacles; 

the light beam deflector assembly being positionable along the optical pat h between the 
groups of collimator receptacles so at least one quasi-collimated beam of light pro pagatable from at 
least one of the lenses impinges thereon, the light beam deflector assembly comprising: 

(a) a substrate (212); and 

(b) a plurality of reflective light beam deflectors that are fixed to a surface of said 
substrate (212) which respectively: 

i. are: 

( 1 ) associated with one of the lenses; 

(2) positioned so the quasi-collimated beam of light propagatable from the 
associated lens impinges upon one of said light beam deflectors to be reflected there- 
from; and 

(3) energizable by drive signals supplied to said substrate (212) for orienting the 
light beam deflectors fixed thereto so the quasi-collimated beam of light 
propagatable from the associated lens, that reflects off the one of said light beam 
deflectors, also reflects off another selected light beam deflector that is also: 

A. positionable along the optical path between the groups of collimator 
receptacles; 

B. energizable by drive signals supplied to said fiber optic switching 
module; and 

C. associated with one of the lenses; 

whereby a pair of light beam deflectors, one light beam deflector of the pair included in the 
light beam deflector assembly, when selected and oriented by drive signals supplied respectively 
thereto, establish an optical coupling by which a beam of light propagating through the optical path 
from the end of one optical fiber fixable in the collimator receptacle either of the first or of the 



second group is reflectable sequentially off the pair of energiz ed light beam deflectors into a 
selected one of the optical fibers fixable at the second or at the first group of collimator receptacles; 

the light beam deflector assembly further comprising a plur ality of light beam deflector 
orientation sensors at least one of which is associated respecti vely with each of said light beam 
deflectors; 

Tho light beam dofloctor aooombly of claim 51 wherein each light beam deflector fixed to 
said substrate (212) is supported for rotation by hinges, and wherein said light beam deflector 
orientation sensor includes at least one torsion sensor formed in the hinges. 

Claim 56 (cancelled) 

Claim 57 (currently amended): A light beam deflector assembly adapted for u se in a fiber 
optic switching module that includes: 

a first and a second group of collimator receptacles which are separated from each other at 
opposite ends of a free space optical path with each collimator receptacle being respectively 
adapted for receiving and fixing an end of an optical fiber; and 

lenses that are supported within the fiber optic switching module each juxtaposed with the 
end of one optical fiber fixable in the collimator receptacles, and disposed with respect to 
the end of that optical fiber so a beam of light emittable from the end passes through the lens 
to propagate as a quasi-collimated beam within the optical path from the lens toward the 
second or toward the first group of collimator receptacles; 

the light beam deflector assembly being positionable along the optical path between the 
groups of collimator receptacles so at least one quasi-collimated beam of light propagatable from at 
least one of the lenses impinges thereon, the light beam deflector assembly comprising: 

(a) a substrate (212); and 

(b) a plurality of reflective light beam deflectors that are fixed to a surface of said 
substrate (212) which respectively: 

i. are: 

(I) associated with one of the lenses; 



£2} positioned so the quasi-collimated beam of light propagatable from the 

associated lens im pinges upon one of said light beam deflectors to be reflected there- 
from; and 

0) energizable by drive signal s supplied to said substrate (212) for orienting the 

li ght beam deflectors fixed thereto so the quasi-collimated beam of light 
propagatable from t he associated lens, that reflects off the one of said light beam 
deflectors, also refl ects off another selected light beam deflector that is also: 

^ positionabl e along the optical path between the groups of collimator 

receptacles: 

& energizable by drive si gnals supplied to said fiber optic switching 

module; and 

C. associated with one of the lenses: 

whereby a pair of light beam defl ectors, one light beam deflector of the pair included in the 
light beam deflector assemb ly, w hen selected and oriented by drive signals supplied resp ectively 
thereto, establish an optical coupling bv w h ich a beam of light propagating through the optical path 
from the end of one optical fiber fixab l e in the collimator receptacle either of the first or of the 
second group is reflectable sequentially off th e pair of energized light beam deflectors into a 
selected one of the optical fibers fixable at the s econd or at the first group of collimator recep tacles; 

wherein the quasi -collimated beam of light impinges obliquely upon the light beam 
deflector to reflect obliquely therefrom; 

Tho light beam dofloctor aooombly of claim 5 6 wherein each light beam deflector has a 
width in a plane established by the impinging and reflected quasi-collimated beam of light which 
exceeds a height perpendicular to the plane. 

Claim 58 (previously added): The light beam deflector assembly of claim 57 wherein the 
width of said light beam deflector equals approximately 1 .4 times the height thereof. 

Claims 59-60 (cancelled) 



Claim 61 (currently amended): A light beam deflector assembly adapted for use in a fiber 
optic switching module that includes: 

a first and a second group of collimator receptacles which are separated from each other at 
opposite ends of a free space op tical path with each collimator receptacle being respectively 
adapted for re ceiving and fixing an end of an optical fiber: and 

lenses that are su pported within the fiber optic switching module each juxtaposed with the 
end of one opti cal fiber fixable in the collimator receptacles, and disposed with respect to 
the end of tha t optical fiber so a beam of light emittable from the end passes through the lens 
to propagate as a quasi-collimated beam within the optical path from the lens toward the 
second or towa rd the first group of collimator recep tacles; 

the light beam defl ector assembly being positionable along the optical p at h between the 
groups of collimator receptacles so at least o n e quasi-collimated beam of light propagatable from at 
least one of the lenses impinges thereon, t h e light beam deflector assembly comprising : 

(a) a substrate (2 1 2): and 

^ a plurality of r eflective light beam deflectors that are fixed to a surface of said 

substrate (212) which respectively: 

L are: 

(1 ) associated with one of the lenses; 

(2} positioned so the quasi-c ollimated beam of light propagatable from the 

associated lens impinges upon one of said li g ht beam deflec tors to be reflected there. 
from: and 

& energizable by drive signals supplied to said substrate (212) for orienting the 

light beam deflectors fixed thereto s o the q uasi- collimated beam of light 
propagatable from the associated lens, that reflects off the one of said light beam 
deflectors, al so reflects off another selected light beam deflector that is also- 

A: positionable along the opti cal path between the groups of collimator 

receptacles: 



B. energizable by drive signals supplied to said fiber optic switching 
module; and 

C. associated with one of the lenses; 

whereby a pair of light beam deflectors, one light beam deflector of the pair included in the 
light beam deflector assembly, when selected and oriented by drive signals supplied respectively 
thereto, establish an optical coupling by which a beam of light propagating through the optical path 
from the end of one optical fiber fixable in the collimator receptacle either of the first or of the 
second group is reflectable sequentially off the pair of energized light beam deflectors into a 
selected one of the optical fibers fixable at the second or at the first group of collimator receptacles; 

Th e light b e am d e fl e ctor ass e mbly of claim 21 wherein a mirror surface is disposed along a 
surface of said substrate (212) which is distal from the surface thereof to which said light beam 
deflectors are fixed, the light beam deflector assembly being: 

juxtaposable with a second light beam deflector assembly includable in the fiber optic 
switching module and positionable in the optical path thereof, the second light beam 
deflector assembly also having a mirror surface disposed along a surface of the substrate 
(212) of the second light beam deflector assembly; and 

configurable with respect to the mirror surface of the second light beam deflector assembly 
so the quasi-collimated beam of light that impinges upon light beam deflector first impinges 
on and is reflected from the mirror surface disposed on the adjacent substrate (212) of the 
second light beam deflector assembly. 
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Claims 62-64 (cancelled) 

Claim 65 (currently amended): A light beam deflector assembly adapted for use in a fiber 
optic switching module that includes: 

a first and a second group of collimator receptacles which are separated from each other at 
opposite ends of a free space optical path with each collimator receptacle being respectively 
adapted for receiving and fixing an end of an optical fiber; and 

lenses that are supported within the fiber optic switching module each juxtaposed with the 
end of one optical fiber fixable in the collimator receptacles, and disposed with respect to 
the end of that optical fiber so a beam of light emittable from the end passes through the lens 
to propagate as a quasi-collimated beam within the optical path from the lens toward the 
second or toward the first group of collimator receptacles: 

the light beam deflector assembly being positionable along the optical path between the 
groups of collimator receptacles so at least one quasi-collimated beam of light propagatable from at 
least one of the lenses impinges thereon, the light beam deflector assembly comprising: 

(a) a substrate (212); and 

(b) a plurality of reflective light beam deflectors that are fixed to a surface of said 
substrate (212) which respectively: 

i. are: 

( 1 ) associated with one of the lenses: 

(2) positioned so the quasi-collimated beam of light propagatable from the 
associated lens impinges upon one of said light beam deflectors to be reflected there- 
from: and 

(3) energizable by drive signals supplied to said substrate (212) for orienting the 
light beam deflectors fixed thereto so the quasi-collimated beam of light 
propagatable from the associated lens, that reflects off the one of said light beam 
deflectors, also reflects off another selected light beam deflector that is also: 
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A. positionable along the optical path between the groups of collimator 
receptacles; 

B. energizable by drive signals supplied to said fiber optic switching 
module; and 

C. associated with one of the lenses; 

whereby a pair of light beam deflectors, one light beam deflector of the pair included in the 
light beam deflector assembly, when selected and oriented by drive signals supplied respectively 
thereto, establish an optical coupling by which a beam of light propagating through the optical path 
from the end of one optical fiber fixable in the collimator receptacle either of the first or of the 
second group is reflectable sequentially off the pair of energized light beam deflectors into a 
selected one of the optical fibers fixable at the second or at the first group of collimator receptacles; 

wherein light beam deflectors respectively include: 
an outer frame; 

first torsional hinges that project inwardly from the outer frame; 

an inner frame supported by the first torsional hinges for rotation about a first axis; 

second torsional hinges that project inwardly from the inner frame; and 

a central plate that is supported by the second torsional hinges for rotation about a 
second axis that is not oriented parallel to the first axis, and that has a reflective mirror 
surface formed thereon. 

wherein said light beam deflectors are organized as a group having an axis to which the 
second axis of light beam deflectors is oriented substantially parallel; 

Th e light b e am d e fl e ctor assembly of claim 63 wherein the central plate of light beam 
deflectors has a width perpendicular to the axis of the group of said light beam deflectors that 
exceeds a height of the central plate parallel to the axis of the group of said light beam deflectors. 
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Claim 66 (previously added): The light beam deflector assembly of claim 65 wherein the 
width of said light beam deflector equals approximately 1.4 times the height thereof. 

Claim 67 (previously added): A flip-chip light beam deflector assembly comprising: 
a substrate (212); and 

a reflective light beam deflector that is monolithically 5 fabricated from a single-crystal 
semiconductor layer of a silicon wafer (162)that includes a device layer (166)and a handle layer 
(168), said light beam deflector being fixed to a surface of said substrate (212)with the device layer 
(166)of the silicon wafer (162)disposed nearest to the substrate (212), and the handle layer 10 
(168)disposed further from the substrate (212), said light beam deflector being energizable by a 
drive signal supplied to said substrate (212)for orienting said light beam deflector. 

Claim 68 (previously added); The flip-chip light beam claim 67 wherein said light beam 
deflector is layer (166)of the silicon wafer (162). 

Claim 69 (previously added): The flip-chip light beam deflector assembly of claim 67 
wherein the substrate (212)is fabricated from material selected from a group consisting glass, 
aluminum oxide and aluminum of silicon, polysilicon, Pyrex nitride. 

Claim 70 (previously added): The flip-chip light beam deflector assembly of claim 69 
wherein the substrate (212) is pierced by insulated, electrically-conductive vias that provide 
electrical connections to said light beam deflector. 

Claim 71 (previously added): The flip-chip light beam deflector assembly of claim 69 
wherein the substrate (212)has an integrated circuit therein or thereon. 

Claim 72 (previously added): The flip-chip light beam deflector assembly of claim 71 
wherein said substrate (212)has an electrically conductive electrode formed on the surface thereof to 
which said light beam deflector is fixed, and wherein the drive signal supplied to 5 said substrate 
(212)is received by an amplifier that is included in the integrated circuit for supplying a voltage 
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signal to said electrode to generate an electrostatic force between said electrode and said light beam 
deflector adjacent thereto. 

Claim 73 (previously added): The flip-chip light beam deflector assembly of claim 71 
wherein the integrated circuit includes an amplifier that receives an which indicates light beam 
deflector orientation. 

Claim 74 (previously added): The flip-chip light beam deflector assembly of claim 73 
wherein said light beam deflector fixed to said substrate (212)is supported for rotation by hinges 
which include at least one torsion sensor for sensing light beam deflector orientation, 5 the torsion 
sensor of said light beam deflector supplying the to at least one amplifier. 

Claim 75 (previously added): The flip-chip light beam deflector assembly of claim 67 
wherein the handle layer (168) surrounding each of the light beam deflectors is coated with an anti 
reflection layer to absorb stray light impinging thereon. 

Claim 76 (previously added): A light beam deflector assembly adapted for use in a fiber 
optic switching module that includes: 

a first and a second group of collimator receptacles which are separated from each 
other at opposite ends of a free space optical path with each collimator receptacles being 
respectively adapted for receiving and fixing an end of an optical fiber; and 

lenses that are supported within the fiber optic switching module each juxtaposed 
with the end of one optical fiber fixable in the collimator receptacles, and disposed with respect to 
the end of that optical fiber so a beam of light emittable from end passes through the lens to 
propagate as the a quasi-collimated beam within the optical path from the lens toward the second or 
toward the first group of collimator receptacles; 
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the light beam deflector assembly being positionable along the optical path between the 
groups of collimator receptacles so at least one quasi-collimated beam of light propagatable from at 
least one of the lenses impinges thereon, the light beam deflector assembly comprising: 

(a) a substrate (212); and 

(b) a plurality of reflective light beam deflectors that are fixed to a surface of said 
substrate (212) which respectively: 

i. are: . . 

(1 ) associated with one of the lenses; 

(2) positioned so the quasi-collimated beam of light propagatable from the 
associated lens impinges upon one of said light beam deflectors to be reflected there from; and 

(3) energizable by drive signals supplied to said substrate (212)for orienting 
the light beam deflectors fixed thereto so the quasi-collimated beam of light propagatable from the 
associated lens, that reflects off the one of said light beam deflectors, also reflects off another 
selected light beam deflector that is also: 

A. positionable along the optical path between the groups of 

collimator receptacles; 

B. energizable by drive signals supplied to said fiber optic switching 

module; and 

C. associated with one of the lenses; and 

ii. include an orientation sensor for generating an orientation signal which indicates 
orientation of said light beam deflector; and 

(c) an amplifier which receives the orientation signal from the orientation sensor of said 
light beam deflector; 
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whereby a pair of light beam deflectors, one light beam deflector of the pair included in the 
light beam deflector assembly, when selected and oriented by drive signals supplied respectively 
thereto, establish an optical coupling by which a beam of light propagating through the optical path 
from the end of one optical fiber fixable in the collimator receptacle either of the first or of the 
second group is reflectable sequentially off the pair of energized light beam deflectors into a 
selected one of the optical fibers fixable at the second or at the first group of collimator receptacles. 

Claim 77 (previously added): The light beam deflector assembly of claim 76 wherein each 
light beam deflector fixed to said substrate (212) is supported for rotation by hinges, and wherein 
said light beam deflector orientation sensor includes at least one torsion sensor formed in one of the 
hinges. 

Claim 78 (previously added): The light beam deflector assembly of claim 76 wherein said 
substrate (212) has electrically conductive electrodes formed on the surface to which said light 
beam deflectors are fixed, and wherein the drive signals supplied to said substrate (212) for each 
of said light beam deflectors are received by amplifiers that are included in the light beam 
deflector assembly for supplying voltage signals to said electrodes to generate an electrostatic 
force between said electrodes and said immediately adjacent light beam deflector. 



